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XL VII. Second Paper concerning the Paral- 
lax of the Sun determined from the Obfer- 
vations of the late Tranfit of Venus, in 
which this SubjeEl is treated of more at 
lengthy and the Quantity of the Parallax 
more fully qfcertained* By James Short, 
M.A. and F. R. S. 

Read Dec. 8, T N the laft volume of the Memoirs of 
I?63 ' X e he Royal Academy at Paris for the 
year 1761, there is a Memoir by M. Pingre, who 
Went to the ifland of Rodrigues, and obferved the 
tranfit of Venus there 5 in this memoir M. Pingr6 
endeavours to determine the parallax of the Sun, by 
the obfervation of the late tranfit of Venus, to be 
= 10". both by the obferved durations, the leaft dis- 
tance of the centers, and by the internal contact at 
the egrefs ; and feeems to think that there mud be 
fome miftake in the obfervation of Mr. Mafon at the 
Cape of Good Hope, particularly with regard to the 
difference of longitude between Mr. Mafon's obfer- 
vatory and Paris, becaufe by comparing the obfer- 
vation of Mr. Mafon at the Cape with the European 
obfervations, he finds the parallax of the Sun, from 
thence refulting, to be between 8" and 9", confe- 
quently differing from the determination by the ob- 
fervation at Rodrigues when compared with the fame 
places. I (hall therefore, in this paper, endeavour 
to prove, beyond all doubt, by a comparifon of the 

obfervations 
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obfervations on this fide of the Equinodial Line alone, 
that the Sun's parallax is between 8" and 9", and that 
this determination is the fame or very nearly the fame, 
as when the obfervation at the Cape is compared with 
the fame places. I fhall alio endeavour to prove, 
that there is a miftake of one minute in time in writ- 
ing down the time of the internal contact at the egrefs 
at Rodrigues, and that this being correded, the re- 
fults of the Sun's parallax, by a comparifon of the 
obfervation at Rodrigues with the obfervations at the 
feveral places on this fide of the Line> is the fame with 
that which refults from all the reft 5 and this agree- 
ment is alfo an argument that there muft have been 
fuch a miftake in fetting down the time of the inter- 
nal contact at the egrefs at Rodrigues. I fhall alfo 
fhew that the parallax of the Sun, determined from 
the obferved durations, and from the leaft diftance 
of the centers is very nearly the fame as that which 
is determined from the internal contact at the egrefs, 
though thefe laft determinations cannot be fo much 
depended on becaufe of the minute elements from 
which they are drawn. 

I fhall therefore proceed to compare the obfervati- 
ons of the internal con tad: made on this fide of the 
Line only, and from thence determine the Sun's par- 
allax. In order to do this it is neceflary that the dif- 
ferences of longitude between the places of obferva- 
tion, compared together, be well afcertained : and in 
the doing of this, in all places where the ingrefs was 
obferved, I have been much obliged to a very inge- 
nious method, propofed by M. Pingre in his aforelaid 
Memoir, to which I refer $ and for the longitudes of 
other places I have confulted the Philofophical Tranf- 
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a&ions and the €onnoijJance des Temps. Thefe diffc- 
rences of longitude are a, follow. 



// 



Tobolfk and Abo - =3 4 37 Weft 

Bologna - - — = 3 47 46 W. 

Calcutta =12038 Eafh 

Cajaneburg - - - = 2 42 12 W, 

Calmar =3 27 32 W„ 

Cape of G. Hope = 3 19 32 W» 

Florence = 3 49 3 W- 

Gottingen = 3 53 3$ W. 

Grand Mount — = o 46 26 E. 

Greenwich =433 7 W. 

Hernofand - - - — 3 2 1 55 W. 
Lefkeard - - - - =4 51 39 W* 

Madrafs 3=047 ll &+ 

Pans =4 23 51 W- 

Rodrigues - - -=02025 W- 

Rome =r 3 43 14 W. 

* Savile4ioufe 1 Lond.== 4 33 37 W.. 

Stokolm = 3 20 41 W* 

Tornea - =2 56 7 W. 

Tranquebar ~ - - = o 46 9 E, 
Upfal =3 22 40, W. 

I have deviated from the above mentioned method 
of M. Pingre in fettling the longitude of Stokolm, by 

* The latitude of Savile-houfe, London, is = 5*° 30' 50" N. 
The latitude of Florence is = 43 46' 30" N. and that of Got- 
tingen s= 5 1° 3 1' 54" N. The latitudes of the reft of the places 
are fet down in my former paper on this fubjeft, only that oi 
Tranquebar Ihould be ss w° 30' o". 

the 



C s°s 3 

the ingrefs, becaufe it appears clear to me that there 
niuft have been a miftake in the obfervation of the in- 
ternal contadt at the ingrefs at Stokolm, owing, as I 
mentioned in my former paper, to the fmall altitude 
of the Sun at the time of the ingrefs : for by com- 
paring the times of ingrefs and egrefs obferved at 
Stokolm and Upfal, we find that the difference of 
longitude between thefe two places is i' 39", and 
1' 59", and as we are fure that the obfervation at the 
egrefs, gives the difference of longitude the moft cer- 
tain in this cafe, therefore it follows that the error was 
at the ingrefs, and it is eafy to prove that the error is 
in the obfervation at Stokolm. 

To avoid all uncertainty, and to be as clear and 
diftinft as poffible, I fhall fet down, in the following 
table, the obfervation at the egrefs at each place com- 
pared, the difference of longitude between each place 
compared, the effe& of the parallaxes refulting from 
the comparifon, and alfo the effedt of the parallaxes 
computed on a fuppofition that the Sun's parallax is 
r=r 8" 5, in order, that if there is any miftake, it may, 
the more eafily, be difcovered* 

I compare Cajaneburg with 18 places, Bologna 
with 17 places, and Tobolfk with 18 places, and they 
are as follow. 

JO 7 59 Cajan. % 59 C. 1 10 7 59 Cajan. 2 59 C. 
o 38 29 = D. M, 2 18 S. I o 40 28 = D. M. 2 21 U. 



9 29 3° 4* 

9 30 11 Stokolm. 



4* 

Par. ss & 50 
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9 27 3* 38 

9 28 9 Upfal, 



38 // 

Par* zz 8* 50 
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10 7 59 Cajan. 2 59 C. 
o 22 25 == D. M. 2 30 A. 
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10 7 59 Cajan* 2 59 C. 
o 45 20 = D. M. 1 59 C. 



9 45 34 

9 45 59 Abo. 
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Par. = 7. 33 



9 22 39 10 

9 23 40 Calmar. 
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10 7 59 Cajan. 2 59 C. 
o 39 43 = D. M. 2 26 H. 

9 * 8 16 33 

9 28 52 Hernofand. 
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o o 36 



Par. = 9 27 
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10 7 59 Cajan. 2 59 C. 
2 42 12 = D. M. 3 44 T. 

12 50 11 45 

12 49 ajTobolikr* 



o o 48 
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10 7 59 Cajan. 2 59 C. 
1 11 23 =D. M. 1 18 G. 



8 56 36 1 41 

8 58 26Gottingen. 



o 1 50 



Par. = 9. 25 



10 7 59 Cajan. 2 59 C. 
1 50 55 = D. M. 1 12 G. 
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**7 4 ^ 1 47 

8 19 o Greenwich* 



o 1 56 
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J0 7 59 Cajan. 2 59 C, 
1 51 25 =D. M. 1 11S.H. 

8 16 34 1 48 

8 18 22 Savile-houfe. 
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8 o 21 Lefkeard.. 
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i 41 39 = D. M. o 53 P. 
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9 26 20 26 

9 28 25 Paris. 
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7 59 Cajan. 2 59 C. 
5 34 = D. M. o 29 B. 



9 2 25 2 30 

9 4 54 Bologna.. 
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10 7 59 Cajan. 2 59 C. 
1 1 '2 =D.M. o 13R. 



9 6 57 2 46 

9 9 36 Rome. 



o 2 39 



Par. z= 8. 14 
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Cajan. 2 59 C. 

= D,M,o 24 F. 



918 2 35 

9 3 28 Florence. 



o 2 2a 



Par. = 7. 68 
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Cajan. 2 59 C. 
= D. M. 2 22 C. 



14 10 49 37 

14 11 34 Calcutta. 
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10 7 59 Cajan. 2 59 C. 
3 28 3 8=D.M. 1 oG.M. 
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13 36 37 1 59 

13 38 30 G. Mount. 



o- 1 53 
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10 7 59 Cajan. 2 59 C. 
3 28 21 = D. M. o 52 T. 

m i n — 1 » ■■ <■ i ' ■ 

13 36 20 27 

J 3 38 25 Tranquebar. 
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3 29 23 



Cajan. 2 59 C. 
= D. M. 1 oM. 



13 37 22 1 59 

1 3 39 3 8 Madrafs. 
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9 4 54. Bologna 6 29 B. 
o 27 5 =£).M. 2 18 S. 



9 3 1 59 1 49 

9 30 8 Stokolm. 
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Par. = 8. 65 
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9 4 54 Bologna o 29 B. 
o 25 5 =D. M, 2 21 Up. 



9 2 9 59 * 52 

9 28 9 Upfal. 



1 50 



Par. = 8. 35 
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9 4 54 Bologna o 29 B. 
o 43 9 = D. M. 2 30 A. 



9 48 3 

9 45 59 Abo « 
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9 4 54 Bologna o 29 B» 
o 20 14 = D. M. 1 59 C« 



9 25 8 1 30 

9 23 40 Calmar. 



o 1 28 
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Par. =8. 31 
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9 4 56 Bologna o 29 B. 
o 25 51 = D« M. 2 26 H. 



2 3° 47 * 57 

9 28 52 Heraofand. 



o 1 55 
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9 4 54 Bologna o 29 B. 
3 47 46 = D. M. 3 44 T. 
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12 52 40 3 15 

12 49 23Tobollk# 



o 3 l 7 



Par. =8. 58 
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950 Bologna o 29 B. 
o 5 49 =: D. M. 1 18 G. 
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8 59 11 o 49 

8 58 26 Gottingeiu 



o 45 



Par. ss 7. 80 
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950 Bologna 29 B. 
o 45 21 zz D.M.i 12 G. 



8 19 39 ° 43 

8 19 o Greenwich. 



o o 39 



Par. zz 7# 71 
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9 4 54 Bologna o 29 B. 
o 45 51 = D. M. 1 n S.H. 



8 19 3 o 42 

8 18 22 Savile-Houfe. 



o o 41 
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Par. == 8. 30 
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9 4 54 Bologna o 29 B. 
1 3 53 = D. M. 1 4L 



8 1 x o 35 

8 o 21 Leaflceard. 



o o 40 



Par. 
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9 4 54 Bologna o 29 B. 
o 36 5 = D. M. o 53 P. 



8 28 49 

8 28 25 Paris. 



o 24 



o o 24 
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Par. = 8. 50 
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5 o Bologna o 29 B. 
8 24 zzD.M. 2 22 C. 



H 13 24 1 53 

14 11 34 Calcutta. 
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9 4 
4 34 
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*3 39 
13 3 8 
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30 G. Mount. 
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9 4 54 Bologna o 29 B. 
4 33 55=D.M.o 52 T. 



'3 3 8 49 o 23 

13 38 25 Tranqucbar. 
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9 5 
4 34 
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o Bologna o 29 B. 
59 = D. M. 1 o M. 



13 39 59 w , , 031 
*3 39 38Madrafs. 



o 21 
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Par. ss 5. 76 
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950 Bologna o 29 B. 
o 51 39 = D.M. 3 5 T. 



9 56 39 2 36 

9 54 8 Tomca. 



% 31 



Par. = 8. 25 
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12 49 23 Tobolfk 3 44 T. 

3 20 41 = D. M. 2 18 S. 
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9 28 42 1 26 

9 30 8 Stokolm. 



1 26 



Par. — 8. 50 
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12 49 23 Tobolsk 3 44 T. 
3 22 40 = D.M. 2 21 U. 



9 26 43 1 23 

9 28 9 Upfah 



1 26 
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12 49 23 Tobolfk 3 44 T. 
3 4 37 = D.M. 2 30 A. 

9 44 46 1 14 

9 45 59 Abo. 
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12 49 23 Tobolfk 3 44 T. 
3 27 32 == D. M. 1 59 C. 

9 2I ii 1 45 

9 23 40 Calmar. 
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Par. = 8. 40 
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Par. = 8. 82 
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12 49 23 Tobolfk 3 44 T. 

3 a-i 55 = D. M* 2 26 H. 

9 27 28 i 18 

9 28 52 Hernofand. 



1 24 
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Par. = 9. 02 
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12 49 23 Tobolfk 3 44 T. 
3 53 35 = D.M.i 18 G. 

8 55 48 2 26 

8 58 26 Gottingen. 
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12 49 23 Tobolfk 3 44 T. 

4 33 7 =D.M. 1 12 G. 
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8 16 16 2 32 

819 o Greenwich. 
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12 49 23 Tobolfk 3 44 T. 
4 33 37 =D,M. 1 11S.H. 



8 15 46 2 33 

8 18 22 Savile-Houfe. 



o 2 36 
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12 49 % 3 Tobolfk 3 44 T. 
451 39 = D. 1V1. 1 4 L. 



7 57 44 2 40 

8 o 21 Lefkeard. 
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12 49 23 Tobolfk 3 44 T* 
4 23 51 =D.M. o 53 P» 



•HiaMiil 



o 2 37 
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Par, = 8. 34 



8 25 32 2 51 

8 28 25 Paris. 
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12 49 23 Tobolfk 3 44 T. 
3 49 3 =:D. M. o 24 F. 
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28 Florence. 
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12 49 23 Tobolfk 3 44 7\ 
3 4314 = D. M. o 13 R. 

969 3 31 

9 9 36 Rome. 
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12 49 23 Tobolfk 3 44 T. 
1 20 38 = D. M. 2 22 C. 



14 10 1 1 22 

14 1 1 34 Calcutta. 
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o 46 26=D.M. 1 o G.M. 



13 35 49 ^ „ 2 44 
1 3 38 30 G. Mount. 
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Par. = I u 
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o 46 9 = D. M. o 52 Tr. 



13 3s 3? v 2 5^ 

13 38 2sTranquebiir 
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12 39 38 Madrafs, 
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I have explained the manner of this table in a for- 
mer paper on this fubjed to which I refer. I fhall 
now let down the refult from each comparifon in the 
following order, that they may be the more eafily 
feen. 



Sun's Parallax. 



Cajan, and Stokolm 
Upfal - - 
Abo - - 
Calmar * 
Hemofand - 
Tobolik - 
Gottingen - 
Greenwich - 
Savile-Houfe 
Le/keard - ; 
Paris • - : 
Bologna - i 
Rome 

Florence • : 
Calcutta - s 
G. Mount 
Tranquebar 
Madrafs - 



8.5oBolog» 
8. S o 

7-33 
8.64 

9.27 

19.06 

z 9. 09 
s 8. 50 
:8. 06 

•M3 
:8.44 
:8. 14 
17.6% 
10.34 
38. 07 
8.36 



= 9.71 



Sun's Parallax. 

andStokolmss8. 65 
Upfal - — ss 8. 35 
Abo - •- s= 8. 71 
Calmar • - ss 8. 31 
Hemofand ss 8» 36 
Tobolfk -=s8. <;8 
Gottingen ss 7. 80 
Greenwich ass 7.. 71 
Savi]e-Houfess8. 30 
Le/keard - ss- 9. 7 1 
Paris - - ss 8. 50 
Calcutta - =s 8, 28 
G. Mount as 9. 87 
Tranquebaras 8. 86 
Madrafs - ss 5. 76 
Cajaneburg 3= 8. 44 
Tornea • ss 8, 23 



Sun's Parallax. 



Tobol/k and Stokolm s 
Upfal - - = 
Abo - - a 
Calmar - s 
Hemofand - s 
Gottingen =» 
Greenwich 
Sa vile- Houfe 
Le/keard • 
Paris - - 
Florence - 
Bologna • 
Rome - 
Calcutta . 
G, Mount - 
Tranquebar 
Madrafs - 
Cajaneburg 
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:8. 80 
28.40 
:8.82 
! 9. 02' 
IO.57 
9. II 

8.66 
8.34 

8. 60 

8.58 
8.34 

9. 64 

8.34 
*-55 
9* 54 
9.07 



The mean of thefe 53 comparifons gives the Sun's 

Parallax = 8", 61. 

Rejecting all thofe refults which differ more than 
one fecond from the mean of the whole, the mean 
of the remaining 45 refults gives the Sun's parallax 

= 8 "> 55- 

Rejecting all thofe refults which differ more than 

half a fecond from the mean of the whole, the mean 

of the remaining 37 refults gives the Suns parallax 

The mean of thefe three means gives the Sun's 
parallax = 8", 58. 

I fhall next compare the obfervations of the inter- 
nal contadt at the egrefs made at Paris, Greenwich, 
Savile-Houfe, Bologna, Madrafs, Grand Mount, and 
Tranquebar, with thofe made at Stokolm, Upfal, 
1 Tornea, 



Tornea, Cajaneburg, Tobolfk, Abo, Calmar, Her* 
nofand and Calcutta. They are as in the following 
table. 
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9 28 52 Hernofand 2 26 H. 
4 8 4 = D. M. o 51 T. 



13 3 6 5 6 1 35 

13 38 25 Tranquebar. 



14 i'i 34 Calcutta 2 22 C. 
o 34. 29 = D. M. o 51 T * 
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1 27 44 = D. M. 3 5 T* 



-tew* 



9 56 11 2 12 
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8 28 27 Paris o 53 P* 
1 19 i4 = D. M. 2 29 A, 



9 47 41 1 36 

9 45 59 Abo* 
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8 28 27 Paris o 53 P. 
O 56 19 = D. M. 1 58 C. 



9 24 46 15 

9 23 40 Calmar. 
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8 19 o Greenwich. 
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8 19 o Greenwich. 
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8 19 o Greenwich. 
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14 11 34 Calcutta 2 22 C. 
5 53 45 = D.M. 1 12 G. 

8 17 49 1 10 

819 o Greenwich. 
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9 30 11 Stokolm 2 18 S. 
1 12 56 = D.M. 1 11S.H. 



8 17 15 17 

8 18 22 Savile-Houfe. 
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8 18 22 Savile-Houfe. 
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8 18 22 Savile-houfe. 
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1 38 



// 



Par. =2 10. 15 



/ // / // 

9 54 8 Tornea 3 5 T. 

3 43 18 = D. M. o 59 M. 



13 37 26 26 
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3 51 48 =D. M. o 59 M. 
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9 30 8 Stokolm 2 18 S. 
4 6 50 = D. M. o 51 T. 
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Par. = 6. 96 



13 36 58 1 27 

13 38 25 Tranquebar. 



o 1 27 



Par. = 8. 50 
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9 28 9 
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Upfal 2 21 U. 
:D. M. o 51 T. 



12 36 58 I 30 

13 38 25 Tranquebar. 
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Par. =: 8. 23 



/ // 



/ // 
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3 42 16 = D.M, o 51 T. 
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1 3 38 25 Tranquebar. 
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13 38 25 Tranquebar. 



o 1 40 
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9 23 40 Calmar 1 58 C. 
4 13 41 = D.M. o 51 T« 

J 3 37 21 17 

1 3 38 25 Tranquebar. 



014 



// 



Par. =8. I a 



Paris, 



■ ■ ■ l O rt lWW Ml ~ — — » — ■ 

Greenwich. 

.»-»-» ■ ■ I I ff 

Savilc-Houfe. 
Bologna. 
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Sun'sPar,mean. 
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9. 61 



7.92 



8.43 



8. 60 



8.42 



9.09 



9. II 



9.03 



8.50 7.75 



8.35 



10.15 



8.50 



10. 04 



8. 66 9. 04 



8.6* 
16. r6 

8. S c 



it 
8.42 



The refults are fet down in the following table. 

Q's Par. 

Mean. 

8.46 

9' 32 
8.36 

8.43 

■ 

9.89 

7.76 

■" ' ' ■■» 

8.17 





8.07 7.77 
8.23 



8.50 

8.91 



8.75 



7- 35 



8.23 8.44 

WMMMM aMMMMMI : 

8.9O 9.71 9.54 



8.07 



7.68 
8.O3 



8.34 



8 36 8.55 
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8.66 8.77 9. 18 



9. 20 

8. 16 

8.71 8.31 8.36 



10. 4$ 10.80 



8.31 
8.67 



7*5° 



8. 12 
8.86 8 



9*77 



7.52 
7.96 



48 



Calcu. 

7. S3 
8.62 

7-54 



8.28 

9- 3 2 
6.96 

7-47 
8.00 



The mean of thefe 63 refults gives the Sun's pa- 
rallax = 8", 63; and if we reject all thofe which dif- 
fer more than one fecond from the mean of the whole 
the mean of the remaining 49 refults gives the Sun's 
parallax = 8", 50. 

And if we rejedt all thofe which differ more than 

half a fecond from the mean of the whole, the mean 

of the remaining 37 refults gives the Sun's parallax 

= 8", 5355 the mean therefore of thefe three means 

gives the Sun's parallax = 8", $5. 

Thus 
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Thus by the mean of 53 comparifons the Sun's 
parallax is determined to be = 8' , 58, and by the 
mean of 63 comparifons the Sun's parallax is deter- 
mined to be = 8", $$. The mean of thefe two 
means gives 8", 565 for the parallax of the Sun on 
the day of the tranfit. • 

It may be objected, that this determination cannot 
be depended on to a very great preciiion, becaufe the 
greateft difference of the effed: of the parallaxes in any 
of thefe comparifons does not exceed 3' 31" : confe- 
quently that this is too fmali a bafe, from which we 
can expert any great exadtnefs in the determination of 
the Sun's parallax : But if we confider the great num- 
ber of comparifons (no lefs than 116), the certainty 
of the differences of longitude of moft of the places 
of obfervation, and the fmall differences in the refults 
themfelves, I cannot help thinking that the force of 
this objedion is in fome meafure removed ; and that 
this determination of the Sun's parallax, by the ob~ 
fervations at places on this fide of the Line only, 
muft be very near the truth. 

In order, therefore, to remove the force of this 
objection entirely, let us next confider the obfervati- 
on at the Cape of Good Hope, by which we fliall 
have a bafe very near three times greater than the 
former, and alfo the obfervation at Rodrigues, by 
which the bafe is nearly double of the former. But 
before I proceed I muft take notice, that, in the Me- 
moir, by M Pingre, before mentioned, the time of 
the internal contadt at the egrefs at Rodrigues is fet 
down at o h 36' 49". But in the fame volume there 
is an account of M. Pingre's obfervation fent to the 
R. Academy before his arrival in Europe, and the 

Vol. LIII. Tt time 
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time of the internal contadl is therein fet down at 
o h 34/ 47". Alio in a letter from him to the R. So- 
ciety, on his arrival in Europe at Lilbon, and dated 
the 6th of March 1762, and which letter is printed 
in the Phil. Tranfa&ions, vol. LII. part I. the time 
of the internal contact is therein fet down at o b 34/ 
47'' true time. In another letter from him at Lifbon 
to the Royal Society, dated the 14th of March 1762, 
the time of the internal contact is again fet down at 
o h 34' 47" true time, and he ends this letter in thefe 
words, " Notez que Tattouchement interne des Bords 
s'eft faite a o h 34' 47 '. Je fais cette remarque, par- 
ceque, vu la proximite de prononciation, qui dans no- 
tre langue eft entre 30 and 40, celle attouchement fe 
trouvoit marque 10" plutot qu'il ne devoit letre, dans 
line copie que j'ai faite pour mon ufage ; cette erreur 
aura peut etre paffe dans quelque autre copie. Mais, 
felon l'original, il faut abfolument lire o h 34' 47". 
M. Pingr£ has no where, that I can find, in the faid 
memoir given any reafon for this alteration of the 
time of the contad. If the internal contadl at the 
egrefs at Rodrigues happened at o h 34' 47", and if 
this is compared with the fame obfervation at Tobolik 
the parallax of the Sun comes out = 7", 36. If the 
time of the contadt at Rodrigues was at o h 35' 47", 
and if this is compared with the fame obfervation at 
Tobolfk, then the parallax of the Sun is found =2 
8", 62. Again if the time of the con tad at Rod- 
rigues was at o h 36' 49", and if this is compared 
with the obfervation at Tobolik, the parallax of the 
Sun will be found = g" y 93. But to return. 

M. Pingre, in his letter to the Royal Society dated 

at Lifbon the 14th of March 1762, fets down the 

lime of the internal contact at the egrefs at o h 34' 47" 

5 true 
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true time, and with regard to the time of the exter- 
rial contact exprefles himfelf thus " a o h 53' 18" le 
foleil a paru pendant 3 ou 4 fecondes. Je n'ai pas 
vu le difque du foleil bien ferme, il me paroiflbit un 
peu altere au lieu de la fortie de Venus. M. Thu- 
illier ne voyoit rien avec la Lunette de 9 peids. J'ai 
de la peine a me perfuader que Venus foit fortie 
plutot." It is plain from thefe words that M. Pingre 
believed that the external contact did not happen be- 
fore o h $2>' l 8"- This being allowed, let us com- 
pute the duration of the egrefs at Rodrigues, which 
we fhall find = 17' 55". It follows, therefore, that 
the internal contad happened at o h 35 / 23". But 
this fuppofes that the obferver could fee the very laft 
contadt of Venus with the Sun's limb, the contrary 
of which I have fhewn in a former paper on this 
fubjed We are therefore certain that the external 
contact happened later than o b 53' 18", by feveral 
feconds, confequently the internal contact happened 
later than o h 35' 23" by feveral feconds. Upon the 
whole, therefore, we may fafely conclude that there 
is a miftake of one minute in fetting down the time 
of the internal contact at the egrefs at Rodrigues, and 
that, inftead of o h 34/ 47", it (hould be o h 35' 47". 
This fort of miftake has happened feveral times in the 
obfervations of this tranfit, but they are eafily difco- 
yered. 

I fliall now proceed to compare the obfervation ot 
the internal contaft at the Cape, with the obfervation 
of the fame contaft at Rodrigues and at 20 places to 
the north of the Line, and alfo the obfervation at 
Rodrigues with the fame 20 places, and they are as 
follow. 

T t 2 9 39 



[ 320 ] 



/ // 



9 39 5° Cape ^ 8 C. 
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9 3 28 Florence. 
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8 19 Greenwich. 
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8 7 43 7 12 
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9 23 40 Caiman 
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9 37 27 8 34 

o 28 52 Hernofand. 
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9 38 41 8 26 

9 30 10 Stokolm. 
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Par. = 8. 58 
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12 49 23 Tobolfk. 



9 59 
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4 6 43 = D. M. 59 M, 
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13 39 38 Madrafs. 
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Rodrigues and the following 
places compared together. 
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12 35 47 Rodr. 2 59 R. 
3 22 49 =D. M. o 13 R. 
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9 9 36 Rome. 
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3 1 30 = D. M.2 26 H. 

9 34 17 5 2 5 

9 28 52 Hernofand. 
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The refults of the Sun's parallax from thefe feve- 
tal comparifons are as follow. 



Sun's Parallax, 



Cape of G, Hop* and Rodrigues 

Paris - . 
Bologna - 
Rome 
Florence - 
Gottingen - 
Greenwich - 
Savile-Houfe 
X.efkeard - ; 
Calmar - i 
Hernofand -: 
Upfal - • j 
Stokolm - ; 
Abo '-.-.j 
Cajaneburg - 
TTornea • « 
ToboMk - 
Calcutta • 
Madrafs - 
G. Mount 
Tranauebar 



St 



8. 54 
8.56 

8» 54 

8.74 

8*91 n 

8* 4 

8.40 

8.57 

8.69 

8. 5S 

8.51 

8.57 

8.5* 
8.6s 

8. 5# 

8.41 
8t 64 

&43 

: 8. 28 r« 

8.70 
8. 60 



Sun's Parallax;* 

Rodrigues and Cape of G.Hopess 8. 54 

Paris - - ss 8. 58 
Bologna - ss8. 54 
Rome - ss 8» 94 #*. 
Florence - s= 9. 24 r. 
<Jottingen - - l 3 o,v 
Greenwich = 8. 33 r 
Savile-Houfe ss 8* 59 
Lefkeard - ss 8. 8x r« 
Calmar - ss 8* 5$ 
Hernofand - ss 8« 50 
ttpfal - - ss 8. 5S 
Stokolm - -SB8.5S 
Abo - - ss8.6S 
Cajaneburg = 8.57 
Tornea - - ss 8. 33 1*« 
TobolJk - ss 8. 62, 
Calcutta - ss 8. 37 
Madrafs - ss 8* 03 t * 
G. Mount -ss 8. 85 r» 
Tranquebar mt 8, 74 



The mean of the 21 comparifons with the obfer- 
vation at the Cape, gives the Sun's parallax = 8", 56. 
There are only two of thefe 2 1 comparifons, marked 
with the letter r r which differ more than ^ of a fe- 
concl from the mean of the whole \ let thefe be reject- 
ed, and the mean of the remaining 19 refults gives the 
Sun s parallax = 8", 56. 

Vol. LIII. U u If 
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If we fele# out of thefe 21 comparifons thofe 
places whofe difference of longitude may be fuppof- 
cd to be the beft determined, the mean of thefe may 
be regarded as the moft exadt determination, viz. 
Paris, Bologna, Greenwich, Savile-Houfe, Upfal, 
Stokolm, Cajaneburg and Tobolfk; the mean of 
thefe gives the Sun's parallax = 8", $$, and if we 
leave out the refults of Greenwich and Tobolfk, 
which differ the moft from the reft, the mean of the 
remaining 6 refults gives it == 8", 56 the fame as 
before. 

The mean of the 21 comparifons with the obfer- 
vation at Rodrigues gives the Sun's parallax = 8", $j 9 
and if we rejetf 8 of them, which are marked with 
the letter r, and which differ more than ^ of a fe- 
cond from the mean of the whole, the mean of the 
remaining 13 refults gives the Sun's parallax 8", 57 9 
differing only one hundredth part of a fecond from 
that which was determined from the obfervation at 
the Cape, and agreeing in a moft furprizing manner 
with what was formerly determined by the compan- 
ions of the the obfervations at places on this fide of 
the Line only, where the bafe was fo fmall, as I faid 
before ; a moft convincing proof of the great precifi- 
on with which the parallax of the Sun is determined 
by the late tranfit of Venus. 

We fhall now enquire into the limits of the error 
that may attend the determination of the parallax by 
the obfervation of the internal contact. An error of 
l / 10" of time in the obfervation at Tobolfk when 
compared with the obfervation at the Cape, will pro- 
duce an error of 1" in the Sun's parallax: and 
if we fuppofe an error of 35" of time in the obfer- 
vation 
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vation at Tobolfk, and an error of the fame quanti- 
ty in the obfervation at the Cape, and both in con- 
trary directions, this alfo will produce an error of 
only i" in the Sun's parallax. If therefore no greater 
error could be committed in the obfervations at To- 
bolfk and the Cape, we are certain that the compa- 
rifon of Tobolfk and the Cape gives the Sun's paral- 
lax fo exaft, that the error does not exceed one fe- 
cond from the true parallax. But this is too great an 
error to be fuppofed in the obfervations, becaufe I 
have (hewn, in my former paper, that an error of 
only 6" in time was committed in the obfervation of 
the contact by perfons obferving even in the fame 
place ; therefore, if we fuppofe an error of 6" of 
time in the obfervation at Tobolfk, and an error 
of the fame quantity in the obfervation at the Cape, 
and both in contrary dire&ions, the error produced 
in the parallax by thofe 1 2", will amount only to 4. 
of a fecond, even though we had only thefe two ob- 
fervations to determine the Sun's parallax : But fince 
we have a great number of very good obfervations, 
made at other places, it follows that the mean of 
ail thefe, muft give the Sun's parallax to a lefs error 
than 4. of a fecond, and confequently very near the 
truth. 

In all places where the internal contad at the egrefs 
was obferved, and where there were more obfervers 
than one, we find a difference in the time of each 
obferver ; the obfervation at Greenwich is an excep- 
tion to this, as the three obfervers all agree to the 
fame fecond, in the obfervation of the contact of 
Venus with the Sun's limb ; which is the more fur- 
prizing as they ufed telefcopes of different conftruc- 

U u 2 tions 
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tions and of different magnifying powers. This co- 
incidence not only furprized me, but alfo the reve- 
rend Mr* Hornfby, now Savilian profeffor of Aftrono- 
my at Oxford. Mr. Hornfby went to Greenwich in 
the beginning of the year 1762, and on his return 
told me, that his furprize was at an end, for he had 
been informed at Greenwich, that Mr. Green, the 
affifhnt obferver there, as foon as he judged that the 
internal con tad: was formed, called out now. This 
muft certainly have caufed fome disturbance to the 
other obfervers, and might poffibly influence their 
judgment : and the fadt (as I am informed) was that 
each obferver had a fecond watch in his hand, and 
they inftantly ftoped their watches, each having his 
hand at his watch ready to flop- This problem, 
therefore, is eafily folved, and the furprize at the co- 
incidence entirely vanifhesj fo that this obfervation 
can be looked on as no more than the obfervation of 
one perfon, and he too not much pra&ifed in ob- 
ferving. Moreover it is proper I fhould obferve 
that another perfon was prefent at this obfervation, 
who confirmed the above account. 

The very near coincidence of the three obfervers at 
Greenwich, in the time of the external conta<ft re- 
mains now to be accounted for. Mr. Green did not 
call out at this time, becaufe he was forbid by Dr. 
Bradley, who was prefent, though not in a condition 
to obferve becaufe of his bad ftate of health. This 
problem therefore may be folved in the following 
manner. The obfervation of the external contact 
was undoubtedly more uncertain than the former, 
and yet we find two of the obfervers agreeing to the 
fame fecond, and the third differing only one fecond 
from them. If we attend to the following circum- 

5 fiances, 
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ftances, we fliall be immediately fatisfied by them. 
Each obferver had a fecond- watch in his hand ; the 
three obfervers were at the fame window of the fame 
room, one of them on the leads immediately with- 
out the window, and the other two within the win- 
dow ; therefore each obferver was within hearing and 
feeing of each other $ confequently the inftant one of 
the obfervers flopped his watch, may it not be pre- 
fumed that the noife of the nicking of it might be 
heard by the reft ? especially as there was a profound 
filence during the time of the obfervation. 

I have thought proper to take notice of thefe fa£ts, 
becaufe feveral perfons both at home and abroad have 
expreffed their furprize at this coincidence, and that 
fuch an exa<ftnefs may not be eftablifhed as a prece- 
dent in thefe fort of obfervations 5 and becaufe I think 
it effentially neceffary, in all forts of obfervations, 
efpecially in one of fo much importance in aftronomy 
as this, that every the minuteft circumftance ihould 
be particularly related* 

We are now to find the limits of the error arifing 
from the difference of longitude between Tobolfk 
and the Cape. I find that an error of 1' 10" in time 
in the difference of longitude between thefe two 
places will caufe an error of \ N in the Sun's parallax* 
But as we are certain that this error in longitude 
does not take place ; therefore we are certain that 
the error in the parallax is within one fecond of the 
truth. The difference of longitude between the 
Cape of Good Hope and Paris is determined, both 
by the obfervations of M. de la Caille and Mr. Ma- 
fon j the difference of longitude between Paris and 
Upfal in Sweden is fettled by the obfervations of Ju- 
piter's 
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piter's firft fatellite, and the difference of longitude 
between Upfal and Tobolfk is fettled, by the obfer- 
vations of the contad: at the ingrefs at both places, 
by the method of M. Pingre above mentioned. 
Therefore the difference of longitude between the 
Cape and Tobolfk is very exadtly fettled, fo exa&ly, 
that I am perfwaded that the error does not amount 
to 5 or 6 feconds. Therefore the error in the paral- 
lax arifing from the error of the difference of longi- 
tude is extremely fmall, fcarcely amounting to ^ 
part of a fecond. Therefore we are certain that the 
error in the fun's parallax arifing both from the error 
of obfervation and the error of longitude does not 
exceed J^ of a fecond in the comparifon of the ob- 
fervations of the internal contaft at Tobolfk and at 
the Cape, even though we had no more obfervations 
to determine the Sun's parallax -, but the mean of a 
great many more muft bring it very near the truth. 

I now proceed to determine the parallax of the 
Sun from the total durations obferved at different 
places. If therefore we compare the durations ob- 
ferved at Tobolfk, Cajaneburg, Abo, and Tornea, 
with the durations obferved at Madrafs, Grand Mount 
and Tranquebar, which give the greateft differences, 
the refults of the Sun's parallax will be as follow. 



Tobolfk 



[ S3* ] 



Suifa Par. Difference of duration. 



9. 01 


/ // 

2 50 


8-33 


2 27 


8. 52 


2 40 


10. 09 r. 


I 49 


: 8. 00 


I 26 


8.33 


1 39 


10. 66 r. 


1 34 


8. 33 


1 11 


: 8. 60 


1 24 


9. 20 


1 34 


7. 00 /*♦ 


1 11 


: 7- 5° r - 


1 24 



Toboiik and Madrafs - - = 

G. Mount = 

Tranquebar = 
Cajaneburg and Madrafs = 

G. Mount = 

Tranquebar = 
Abo and Madrafs = 

G. Mount = 

TranquebaT = 

Tornea and Madrafs - - = 

G. Mount - = 
Tranquebar z 

The mean of thefe 12 refults gives the Sun's pa- 
rallax = 8", 68, and if we rejeft four of them, 
which are marked with the letter r, and which differ 
the moft from the reft,, the mean of the remaining 8 
gives the Sun's parallax = 8", 61. 

This determination of the Sun's parallax cannot 
be depended on to any great precifion, becaufe of 
the fmail differences between the durations compared, 
the greateft of which amounts only to 2' co'', and 
alfo becaufe of the fmaU number of companies. It 
ferves only to fhew nearly what is the quantity of the 
Sun's parallax. 

We are now to determine the limits of the error 
in the determination of the Suns parallax by the du- 
rations obferved at two different places. The greateft 
difference of duration is between Tobolfk and Ma- 
drafs, which amounts only to 2' 50". If therefore 
1 an 
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an error of 20" in time is committed in the obfer- 
vations of the ingrefs and egrefs at both the places 
compared, this error of 20" in time will caufe an 
error of 1" in the refult of the Sun's parallax, and 
in the comparifons of thofe places where the differ- 
ence of duration is lefs, will occafion a greater error, 
and therefore the determination of the parallax, by 
this method, cannot be depended on to any great ex- 
a&nefs, becaufe of the fmall differences of the dura- 
tions compared. In this method, however, we are 
free from the uncertainty arifing from the difference 
of longitude not being exadtly known. 

I now proceed to the determination of the Sun's 
parallax by the leaft diftance of the centers. There 
are come to my hands only two meafurements of the 
greateft diftance of the limbs of the Sun and Venus, 
one at Tobolfk and the other at Rodrigues. I fhall 
only confider the meafurement at Rodrigues, becaufe 
there feems to me to be fome miftake in the meafure- 
ment at Tobolfk. If we fuppofe the Sun's parallax: 
s= 8", 5, then the apparent middle of the tranfit hap- 
pened at Rodrigues at 9* 37' 30". There is a mea- 
furement by M. Pingre of the greateft diftance of the 
limbs at g h 38' 13", which is fo near the middle of 
the tranfit that we may fafely take this quantity, viz. 
5' 54", 6 *, for the greateft diftance of the limbs of 
the Sun and Venus, and efpecially as it is marked an 
exa<a obfervation. This meafurement, therefore, 
gives the apparent leaft diftance of the centers of the 

* I all along confider the obfervation of M. Pingre at Rod- 
rigues as it is printed, from his own letter, in the Philofophical 
Tranfa&ions. 

Sun 
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Sun and Venus at Rod rigues= 9' 21 ', 4. Suppa- 
fing then this meafurement to be exafit, here follows 
an irrefragable argument, independent of all other 
methods, to prove that the parallax of the Sun is 
very nearly = 8", j. Let aS fuppofe ,he Sun's p*. 
rallax = 10 , and let us compute, by the following 
method, the apparent leaft diftance of the centers at 
Tobolikj from thence we (hall find that the geo- 
centric leaft diftance of the centers at Tobol/k is 
567^,416, and by the obfervation at Rodrigues the 
geocentric leaft diftance of the centers is .== 572^,6 12> 
fo that, on this fuppofition, we have two different 
geocentric leaft diftances of the centers, which be- 
ing abfurd, it follows that the Sun's parallax is not 
10". Again let us fuppofe that the Sun's parallax 
is = 7", we (hall find that the geocentric leaft dif- 
tance of the centers by the obfervation at Tobolfk 
is .= 575", 356, and by the obfervation at Rod>- 
rigues it is =: 569", 248. Thus then, again, we 
have two different geocentric leaft diftances of the 
centers, which being abfurd, it follows that the pa- 
rallax of the Sun is not 7". Again if we fuppofe 
the Sun's parallax = 8" or 9", we (hall find that 
the fame abfurdity will follow, but in thefe two laft 
fuppofitions we fhall find that the differences of the 
geocentric leaft diftances of the centers are not fo great 
as on the fuppofitions of 10" and 7", it therefore 
follows that the parallax of the Sun is lefs than 9" 
and more than 8, and if we continue to reafon in the 
fame manner we (hall find, that on the fuppofition 
that the Sun s parallax is = 8", 5, the geocentric leaft 
diftances of the centers feverally found by the obfer- 
Vol. L1II. X x vation 
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vation at Tobolfk and at Rodrigues is very nearly the 
fame,confequently that theSun's parallax is very nearly 
mrS", 5. If we purfue this fubjedt to a greater preci- 
fion, and fuppofe that the meafurement of the greateft 
diftance of the limbs of the Sun and Venus, taken 
by M. Pingre, to be perfectly exadt, and compute 
on true * principles the apparent leaft diftances of 
the centers from the durations obferved at the differ- 
ent places in the north (the method of which I (hall 
afterwards give) the parallax of the Sun will come 
out as follows, when they are compared with that 
meafure* a. Rodrigues: 

I Cajan. I Calm. IToboL.f Tori*. I UpfaL - 1 Stokd. | Abo. 1 Herno. I 
Rodrigues J 8", 60 \ *", 58 J 8", $5 \ 8", 48 | 8", 60 J %", 4° I *". *3 I 8 "> 55 I 

The mean of thefe eight comparifons gives the 
Suns parallax = 8", 56 being the very fame, as that 
which we found before by the comparifons of the 
internal contafts. 

Again let us reduce the obferved durations, at the 
following feveral places, to the center, on the fup~ 
pofition that the Sun's parallax is = 8", 56 as in the 
following table, 



TobolfE 



Cajaneburg. 



Tornea. 



1 j 

5 48 53=Ob.f.Du. s 49 S4=Obr.Du.|5 50 9=Obf.Du. 



o 9 6= Parallax 



o 8 8=Parallax. 



o 8 3= Parallax* 



5 58 59=Ccnt.D, J5 58 2=Cent.D. 5 58 i2=Cent.D. 

* I fay on true principles, becaufe I have reafon to think: that 
there is a miftake in the method given by M. Pingre in the a- 
forefaid Memoir. 

1 UpfaL 



Upfal. 

5 50 26=Obf.Du. 

o 7 36=rParallax. 

mmmmmmmmmtimmm , 

5 58 2=Cent. D. 
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Stokolm* 

h 

5 50 42=ObHDu. 

o 7 37= Parallax. 

5 58 igrzCent. D. 



h 

5 





Abo, 

50 9=Obf.Du, 
7 49=Parallax. 



5 57 58=Cent. D« 



mtm 



Hernofand. 

h 

5 50 26z=Obf.Du. 
o 7 39 = Parallax. 

5 58 5=Cent. D. 



Calmar. 



Calcutta, 



h 



5 50 39=:Obf.Du*! 5 50 3&:=0bf.Du. 
7 24= Parallax. | o 7 35=Parallax, 

mmm*m—mmmmmm*mm mmmmmmmmm—mmmim 

5 58 3=:Cent. D. (5 58 u=Cent. D. 



•* 



mm 



Madrafe. 



k 



5 51 43=Obf.Du. 
o 6 35= Parallax. 



Grand Mount. 



N 



*M> 



5 51 20=Obf.Da. 

o 6 35= Parallax. 



5 58 i8=Cent. D, « 5 57 55=Cent.D, 



Abo* 



// 



5 

o 



51 33=:Obf.Du. 
6 26=Parallax. 



5 57 59= Ccnt - D « 



The mean of thefe 12 central durations gives the 
mean central duration = 5 h S*' f J from this cen- 
tral duration, we (hall find that the geocentric leaft 
diftance of the centers is = 5Ji /r , or cf 3 1". Let 
us compare the above apparent leaft diftance of the 
centers meafured at Rodrigues with this geocentric 
leaft diftance of the centers, and we (hall find that 
the parallax of the Sun from thence refulting is = 
8", 56 the fame as before. Thefe refults of the pa- 
rallax, ariling from the comparifons of the apparent 
leaft diftanees of the centers, agreeing with the for- 
mer determinations of the parallax by the internal 
contacts, are a proof of the accuracy of this mea- 
furement of the greateft diftance of the limbs made 
by M. Pingre at Rodrigues. 

Xx z There 
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There are 1 2 places at which the total duration was 
obferved, three of thefe had a northern parallax of lati- 
tude at the middle of the tranfit, the other nine had a 
fouthern parallax of latitude *, let the apparent leaft 
diftance of the centers at each place of obfervation be 
found, by the following method, let thefe be com- 
pared together, and we (hall have the parallax of the 
Sun refultlng from them. For this purpofe I have 
computed the apparent leaft diftance of the centers at 
the 8 following places, and have compared them with 
the apparent leaft diftance of the centers at the four 
following places, and from each comparifon I have 
computed the parallax of the Sun, and they are as 
in the following table. 



Tranquebar 
Madrafe — 
G. Mount - 
Calcutta - - 
O 'sPanean. 



Cajam 

// 
o. 48 

8.79 

o« 42 

8. 69 

8.59 



CaJm. 

// 
8.45 

8. 76 

8.38 

8.65 

18. 56 



Tobol. 



// 



8.54 

8.93 

8.45 
8.81 

8.68 



Tomei 



// 



8.31 

8.6j 
o* 24 

8.43 
8.4c 



CJpfal. 

it 
8. 48 

8.79 

8.68 
8. 59 



Stoko. 
u 

8. 20 
8.5c 
8. 12 

8.35 
8.29 



Abo, 
// 

8.52 
8.82 
8.45 

8.73 
8.63 



Heme 
8.42 

8-73 

8-35 
8.61 

8-53 



10'sPar, 



mean* 
// 

8* 42 

8.74 

8-35 

8.62 

18.53 



The mean of thefe 32 comparifons gives the Sun's 
parallax = 8", 53, This very near agreement with 
the former determinations is fomewhat furprizing, 
when we confider the fmallnefs of the bafe from 
which they are computed, the greateft fcarcely ex- 
ceeding 20" of an angle ; but we are alfo to confi- 
der, that the apparent leaft diftance of the centers 
may be found, from the duration obferved, to a very 
great exa&nefs, and nothing affe&s the accuracy of 
it, but the errors in the obfervation. Let us fuppofe 
then that an error, of 6" in time, happened in each 

of 
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of the obfervations of the ingrefs and egrefs, both in 
contrary dire&ions ; the fum of the errors, therefore, 
in each comparifon, will amount to 24" of time ; 
this will produce an error of 1" of fpace in the ap- 
parent leaft diftance of the centers by computation, 
but this error of i r cannot produce an error of £0 
much as half a fecond in the determination of the 
Sun's parallax. It therefore follows, on the above 
fuppofition of an error of 24" of time in the obfer- 
vation, that though we had no other obfervations of 
the tranfit of Venus than two of the above total du- 
rations, (fuppofe that of Cajaneburg and Madrafs) 
yet we fhould have been ablblutely certain of the pa-* 
rallax of the Sun within lefs than an error of half a 
fecond, and therefore of courfe it follows, that the 
mean of fo great a number of refults muft j?e very 
near the truth. 

This determination of the Sun's parallax, by the 
leaft diftance of the centers, is alfo a convincing proof 
that there is no miftake in the obfervation of Mr. Ma- 
fon at the Cape, as all edged by M. Pingre, and that 
there muft be a miftake of i f in fetting down the 
time of the internal contact at the egrefs at Rodrigues, 
notwithstanding M. Pingre, in the aforefaid memoir, 
prefers his obfervation to that of Mr. Mafon, be- 
cause, as he fays, that after a ftrid: examination of 
ail the circumftances attending his obfervation, be 
could not find any miftake in it y but alfo becaufe he has 
proved that no mi flake coidd pojfibly be committed. In 
this determination of the parallax by the apparent 
leaft diftance of the centers, we are not embarrafted 
with an exadt knowledge of the difference of longi- 
tude between the places compared, which therefore 

in 



[ 338 ] 

in fome mcafure compenfates for the fmalnefs of the 
bafe. 

The fame irrefragable argument, made ufe of in 
the apparent leaft diftance of the centers, meafured 
at Rodrigues, to prove that the parallax of the Sun 
is very nearly = 8 ', 5, may likewife be deduced from 
the apparent lead diftance of the centers, computed 
from the total durations obferved at thefe 1 2 places, 
but with more certainty ; becaufe the determination 
of the apparent leaft diftances of the centers from 
the obferved total durations may be depended on to 
a very great precifion, but the fame cannot be faid 
with regard to the apparent leaft diftance of the cen- 
ters meafured at Rodrigues : For M. Pingre tells us 
that he ufed a very good micrometer fitted to a re- 
fracting telefcope of nine feet focus, the objecSt-glafs 
of which was but an indifferent one ; and we are 
very certain, that in meafuring, with a micrometer 
of this fort, dark objedts on a white field or ground, 
if the image is any way indiftinft, the angle meafur- 
ed will be lefs than the true angle, and vice verfa 
when a bright object is meafured on a dark ground 5 
as a proof of this remark, we find that M. Pingre 
meafured and found the diameter of Venus, when 
on the Sun, ..= 54", 7, whereas we are certain 
that it was above 58", and therefore we may prefume 
that the measurements of the greateft diftance of the 
limbs might be greater than the true diftance, and as 
a further proof of the uncertainty of the meal 11 re- 
ments made with this inftrument we find that M. 
Pingre makes the diftance of the limbs greateft, fe- 
veral minutes after it was part: the greateft. 

I (hall 
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I (hall now produce, at one view, the means of 
the feveral determinations of the Sun's parallax, by 
the before- mentioned three feveral methods, which 
will contain the fubftance of this whole paper. 

i mo . The mean of 116 comparifons of " 
the internal contacts obferved at places to 
the north of the .Line only, gives the 
Sun's parallax 

2 do . The mean of 21 comparifons ofj 
the internal contacts, with that at the I = 8. 56 
Cape, gives the Sun's parallax - ) 

3 ti0 . The mean of 21 comparifons of] 
the internal contacts with that at Rod- J> = 8. 57 
rigues, gives the Sun's parallax - - - -J 

4 t0 . The mean of the comparifons of 7 ~ , 

the total durations gives the Sun's parallax J ~ * l 

5 to . The mean of the apparent lead dis- 
tances of the centers compared with that 
roeafured at Rodrigues, gives the Sun 
parallax - - - - - 

6 to . The mean of the apparent leaft dif- 
tances of the centers by computation from 
the total durations compared together, 
gives the Sun's parallax 

The mean of thefe 6 means gives the 1 
Sun's parallax - - j =: 8. 566 

And if we reject the mean arifing from 1 

the comparifons of the total durations, I Q 

which is the leaft certain, the mean of j ~ " °* 557 
the other 5 means gives the Sun's parallax. 



Thus 



'•: 



8.56 



8.53 
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Thus is the Sun's parallax, on the day of the tran- 
fit, concluded to be = 8", 56, and that from three 
different modes of comparing together a great num- 
ber of obfervations variouEy combined; the feveral 
refults fo nearly coinciding that to me it feems im- 
poflible, that the mean of them all can err ^ of a 
fecond, and that probably the error does not exceed 
^4^ part of the whole quantity, as the great Dr. 
Halley had, many years fince, confidently prefaged*, 
and thereupon I cannot but congratulate our age and 
nation, particularly this fociety on being enabled, 
through the royal munificence, to fend fit obfervers 
to the Cape of Good Hope, whofe pofition affords 
the largeft bafe, and confequently the fafeft founda- 
tion for the truth. 

P. S. M. Pingre, in his aforefaid memoir, feems 
to think that there muft be fome miftake in Mr. Ma- 
Ton's obfervation at the Cape, becaufe by comparing 
the obfervations of Jupiter's fatellites made by Mr. 
Mafon at the Cape, with thofe made by M. Meffier 
at Paris, he finds the difference of longitude between 
thefe two places lefs by i / of time, than between 
Paris and the obfervatory of M. de la Caille at the 
Cape, and therefore imagines that Mr. Mafon's ob- 
fervatory was to the weft of M. de la Caille's. If 
M. Pingre had looked into the map of the Cape by 
M de la Caille, be would have feen, that, if Mr. 
Mafon's obfervatory had been i' of time to the weft 

* Ut junioribus ndftris aftronomis, quibus forfan haec obfer- 
vare, ob minorem aetatem, obtingere poteft, viam praemonftrem, 
qua immenfam folis diftantiam, intra quingentefimam fui partem, 
lite dimetiri poterint. Ph. Tr. N, cccxlviii, p. 454. 
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of M. de la Caille's, it muft have been in the ocean. 
I am not at all furprized to fee a difference or error 
of x f of time in deducing the difference of longitude 
between Paris and the cape, by comparing Mr. Ma- 
fon's obfervations with thofe of M. Memer $ for I 
find, in the laft volume of the Memoirs for 1761, 
a difference of i' 5" between M. de la Lande and M. 
Meflier in an immerfion of the firft fatellite of Ju- 
piter, both of thefe gentlemen obferving at Paris, 
owing I fuppofe to the different goodnefs of the tele- 
fcopes ufed on this occafion, for M. de la Lande fays 
that he ufed an 1 8 foot refra&er, the obje£t-glafs of 
which was tolerably good, and that M. Meffier made 
ufe of a very good refle€ter of 30 inches. If M. 
Pingre will take the trouble of looking into the Phi- 
lofophical Tranfa<5lions, vol. LII. part I. he will 
there find obfervations made at the Cape, and in Sur- 
rey- ftreet, London, of the immerfions of the firft and 
fecond fatellites of Jupiter with refle&ing telefcopes, 
of equal goodnefs, of two feet focal length, where 
the difference of determination of the longitude of 
thefe two places, does not exceed one fecond in thofe 
of the firft fatellite, and not above 16" in thofe of 
the fecond fatellite. Mr. Mafon's obfervatory at the 
Cape was about half a mile to the fouth of M. de la 
Caille's, and about 10 or 12 yards to the weft of the 
meridian of the fame. 

M. Pingre alfo feems to think that the time fhewn 
by Mr. Mafon's clock was taken from a falfe meridi- 
an. When M. Pingre ftiall read the account given 
by Mr. Mafon of his obfervations at the Cape, which 
he fays in his Memoir he has not feen, I am per- 
fwaded he will be fully fatisfied, fjom the many e- 
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qual-altitudes taken by Mr. Mafon, that there can be 
no doubt of the times of his obfervations being found 
from a true meridian. 

I cannot leave this fubjed without taking notice of 
a remarkable expreffioil in the hiftory of the Me- 
moirs of the R. Academy at Paris page 96, for the 
year 1757. It is there faid that the Englifh intend- 
ed to fend an aftronomer to North America to ob- 
ferve the tranfit of Venus (according to the plan laid 
down by Dr. Halley) before they faw the map of the 
tranfit by M. de I/ifle, and the authority produced 
for this affertion, are the Engliih news papers, which, 
if they had underftood the nature of thefe papers, 
can be no authority at all. I muft therefore, on the 
beft authority, inform the gentlemen, who are the 
compilers of the hiftory of thefe memoirs, that the 
R. Society never once thought of fending an obfer- 
ver to North America, even before they faw the map 
of the tranfit by M. de L'ifle, 

N. B. In this paper I have employed the fame ele- 
ments as in my former paper on this fubjefl, except 
that in reducing time to fpace I have made ufe of 
4' o", 03 for the horary motion of Venus in her path. 
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A method of determining the apparent leaft diftance 
of the centers of the Sun and Venus from the ob- 
fervation of the total duration of the tranfit ob- 
ferved any one place, and alfo the geocentric leaft 
diftance of the centers. 

TET BC PL [Tab. XVIL Fig. i/J reprefent the 
*-' difk of the Sun, LSP the ecliptic, OR the 
geocentric path of Venus over the Sun, AD the ap- 
parent path at any place, ,o the north of the plane 
of Venus's orbit, S M the geocentric leaft diftance of 
the centers, A K the parallax of latitude at the in- 
ternal contadl at die ingrefs, ND the parallax of la- 
titude at the internal contadt at the egrefs, A b the 
parallax of longitude at the ingrefs, and cD the 
parallax of longitude at the egrefs. It is required 
to find S F, which is a perpendicular let fall from 
the center of the Surt on the apparent path, and from 
thence to find S M the geocentric leaft diftance of the 
centers of the Sun arid Venus. 

If the parallax of longitude at the ingrefs retards, 
and the parallax of longitude at the egrefs accelerates, 
the total duration will be fhortned by the fum of 
thefe two parallaxes of longitude, viz. by A b and 
c D, and if we make no allowance for thefe paral- 
laxes, the apparent path will appear to have been 
B C, confequcntly a perpendicular from the center of 
the Sun on BC will L SE, longer than the perpen- 
dicular on the true apparent path by F E. But fince 
it is certain that the parallaxes of longitude do not 
deprefs or elevate the planet, and only alter the po- 
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fition of the planet in a dire&ion perpendicular to the 
axis of the orbit of the planet, therefore the paral- 
laxes of longitude, in time, are, in this cafe, to be 
added to the obferved time of the total duration 5 in 
confequence of which the obferved time of total du- 
ration, be + A b -f cD are — : to the chord defcribed 
by the planet in its paflage over the Sun ; and if the 
femidiameters of the Sun and Venus are known, 
their difference is known, which is = to the line 
AS ; AF, from what has been faid is alfo known, 
therefore S F may be found. But this S F is not the 
apparent leaft diftance of the centers, for if we com- 
pute the parallax of latitude for the apparent middle 
of the tranfit, we fhall find it greater than MF, 
which MF is only a mean between the parallaxes of 
latitude at the ingrefs and egrefs. Let therefore the 
difference between MF and the parallax of lati- 
tude computed for the middle of the tranfit be add- 
ed to SF, and the fum will be = to the apparent 
leaft diftance of the centers nearly 5 and if from this 
fum we fubtradt the parallax of latitude, computed 
for the middle of the tranfit, the remainder will be 
the geocentric leaft diftance of the centers nearly. 

A true and more ready method to find the geocentric 
leaft diftance of the centers, confequently the ap- 
parent leaft diftance of the centers at any place, 
where the total duration has been obferved; 

Reduce the total duration obferved to the center, 
reduce the central femi-duration, in time, into fpacej 
then in the right-angled triangle S M A [Fig, 2.] or 
SMa> we have the two fides S A or Sa, and A M 

or 



[ 345 ] 

or aM given, therefore the third fide SM may be 
found, therefore SM the geocentric leaft diftance of 
the centers is found ; and if to S M, we add or fub- 
tra£t the parallax of latitude for the apparent middle 
of the tranfit, the fum or difference will be the ap- 
parent leaft diftance of the centers. 

EXAMPLE. 

To find the apparent leaft diftance of the centers 

at Tobolfk. 

The total duration obferved at Tobolfk was 
5 h 4^ / 53" ac *d 9' 3" (= to the effeft of the paral- 
laxes of longitude and latitude both for the ingrefs 
and egrefs, on the fuppofition that the Sun's parallax 
is = 8", 5) to this total duration, the fum 5 11 $-j f 56" 
is = to the central duration, confequently a h 58' 58" 
is = the central femi-duration : reduce this time in- 
to fpace, and it will be found = to 715", 95.6 = 
AM or aM, and S A or S a (= difference of the 
femi-diameters of the Sun and Venus) =91 6", there- 
fore S M will be found = 571", 37 t= the geocen- 
tric leaft diftance of the centers of the Sun and Ve- 
nus. The parallax of latitude, computed on the 
above fuppofition of the Sun's parallax, for the appa- 
rent middle of the tranfit at Tobolfk, will be found = 
14", 13, which being added to the geocentric leaft 
diftance of the centers above found, the Sum 585 ", 50 
will be the apparent leaft diftance of the centers at 
Tobolfk. 
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